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1. (Amended) A semiconductor device comprising: 

(a) a rigid substrate , formed by glass fibers impregnated with eooxy resin, having 
a first main surface and a second main surface opposite to the first main 
surface; 

(b) a semiconductor pellet mounted on the first main surface of the rigid 
substrate, the semiconductor pellet having a plurality of semiconductor circuit 
elements and a plurality of bonding pads; 

(c) a plurality of electFode pads formed on the second main surface of the rigid 
substrate; and 

(d) a plurality of bonding wires for electrically connecting the bonding pads of the 
semiconductor pellet with the electrode pads; 

wherein the semiconductor peilet is mounted facedown on the rigid substrate, the 
rigid substrate has slits that extend from the first main surface to the second 
main surface and expose the bonding pads of the semiconductor pellet, -the 
bonding wires extend through the slits In the rigid substrate to connect the 
bonding pads and the electrode pads, and bump electrodes are formed on 
said electrode pads. 
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X A semiconductor device according to claim 1. wherein 
the hooding pads are a n ingcd at die periphery of the 
scraicoodiKJor pellet and fee slits are formed along die 
directions of rows of the bonding pads. 

3. A jemkoortuctor device according to claim 2* whereto 
the electrode pads are located on both tides of the silts, 

4. A ieffltooadttctor device according to claim 3, wherein 
the efec&ode pads located oo ooe side of the slits and under 
the scftneondoctor pellet are power supply pads* and die 
electrode pub located oa the other side of the fills and 
outside die semiconductor pellet are signal pads. 

5. A semkondnctor device according to claim l„ farther 
comprising a first resin scaling body covering the scmicon- 
ductor pellet. 

*. A seniicaoodactor device according to claim 5, further 
comprising a second reaia sealing body formed in the shu 
and coveting the bonding wires. 



7. (Canceled) 
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8. A method of maDufacturiflg a semicooductor device in 
which a semkonducicc pellet is mounted oa a pellet mount- 
ing area of the main surface of a rigid base substrate and in 
which first electrode pads arranged oa the bade of the rigid 
base substrate are electrically coooected to bonding pads 
arranged ob the main surface of the semicooductor pelle t 
said method cc*sprising: 

a step of mounti&g the semiconductor pclict with its main 
surface downward, os the pellet mounting area of the 
maio surface of the rigid base substrate 

a step of dectricaiiy connecting the bonding pyff of the 
semiconductor pellet and second electrode pads elec- 
trically connected to the first electrode pads of the rigid 
base substrate and araujged on the back of the rigid 
base substrate through trading wires pawing trr ugh 
slits formed oa the rigid base substrate: and 

a step of forming bump electrodes os the first electrode 
• pads. 

9. (Amended) A method of manufacturing a semiconductor device according to 
daim [9,] 8, further comprising a step of forming by transfer molding a resin 
sealing body that covers the periphery of the main surface of the rigid base 
substrate and seals the bonding wires, after the step of electrically connecting 



the bonding wires. 
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10. {Twice Amended) A semiconductor device [according to claim 10,} comprising: 
9 . rigid substrate havin g a first main surface and a second main surface 

opposite to the first main surface; 
( b J a semicon ductor oeitet mounted on the first main surface of the rig id 

substrate, the semiconduct or pellet having a plurality of semiconductor circuit 

elements and a plurality of bonding pads; 
{£} a plurality of electrode pa ds formed on the second main surface of the rigid 

substrate: and 

t d ) 3. Plurality of bo nding wires for electrically connecting the bonding pads of the 

sem iconductor pellet with the electrode pads; 

wherein the semicond uctor pellet is mounted facedown on the rigid substrate, the 
rigid substrate h as slits that extend from the first main surface to the second 
main surface and expose the bondi ng pads of the semiconductor pellet, the 
bonding wires e xtend through the slits In the rigid substrate to connect the 
bonding pads and the elect rode pads, and bump electrodes are formed on 
said electrode pads; 

wherein said rigid substrate is formed by glass fibers impregnated with poiyimide 
resin. 
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1 1 . (Amended) A semiconductor device comprising: 

(a) a rigid substrate , formed bv glass fibers impregnated with eooxv resin, having 
a first main surface and a second main surface opposite to the first main 
surface; 

(b) a semiconductor pellet mounted on the first main surface of the rigid 
substrate, the semiconductor pellet having a plurality of semiconductor circuit 
elements and a plurality of bonding pads; 

(c) a plurality of electrode pads formed on the second main surface of the rigid 
substrate; and 

<d) a plurality of bonding wires for electrically connecting the bonding pads of the 
semiconductor pellet with the electrode pads; 

wherein the semiconductor pellet is mounted facedown on the rigid substrate, the 
rigid substrate has slits that extend from the first main surface to the second 
main surface and expose the bonding pads of the semiconductor pellet, and 
the bonding wires extend through the slits in the rigid substrate to connect the 
bonding pads and the electrode pads; 

wherein the bonding pads are arranged at the periphery of the semiconductor peliet 
and the slits are formed along the directions of rows of the bonding pads. 

12. A semiconductor device according to ditm II. 
wherein the electrode pads are located on both tides of the 
slits. 

13. A semiconductor device according to daim 12. 
wherein the electrode pads located on one tide of die slits 
and under the semiconductor peifet are power supply pads, 
and the electrode pads located on the other side of the slits 
and outside the semiconductor pellet ate signal pads. 
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14. (Amended) A semiconductor device comprising: 

a substrate , formed bv class fibers impregnated with eooxv resin , of a quadrilateral 
shape having a first pair of opposed edges and a second pair of opposed 
edges, said substrate having a first main surface, a second main surface 
opposite to said first main surface and a first slit and a second slit each 
extending from said first main surface to said second main surface, said first 
slit extending along one of said first pair of opposed edges, said second slit 
extending along the other of said first pair of opposed edges, said substrate 
having first electrode pads on said second main surface in a first area 
between said first and second slits, second electrode pads on said second 
main surface in a second area between said first siit and said one of the first 
pair of opposed edges, and third electrode pads on said second main surface 
in a third area between said second siit and the other of the first pair of 
opposed edges; 

a semiconductor pellet having a main surface with semiconductor elements and 
bonding pads said semiconductor pellet being mounted on said first main 

r 

surface of substrate such that said bonding pads are arranged to be in line 
with said first and second slits; 

bonding wires extending through said first and second slits in said substrate and 
electrically connecting said bonding pads and said first to third electrode pads, 
respectively; 

a resin member sealing said semiconductor pellet and said bonding wires; and 
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bump electrodes arranged on said second main surface of said substrate in said first 
to third areas in a direction of said first pair of opposed edges and being 
electrically connected with said first to third electrode pads, 

wherein said bump electrodes in said second and third areas are arranged to form 
plural rows in a direction of at least one of said second pair of opposed edges, 
respectively. 

~ — r ■ — < ■ 

15. A sexnicoaductor device according to daim 14> 
wherein said semiconductor pellet has a quadrilateral shape 
tod has a third pak of opposed edges and a fourth pau of 
opposed edges, wherein said bonding pads are ano^d in a 
peripheral portion ol said main surface and extend along 
said third pak of opposed edges. 

1$. A semiconductor device according to daim 15. 
wherein said semieoaAKtfr pellet is mounted oo said first 
mala surface opposite to said first area, wherein said sub- 
strate has a latter size than that of said senMconductoc pellet 
and wherein said bump electrodes in said second and third 
areas are located outside said third pair of opposed edges, 

17. A semiconductor device according to daim 14. 
wheresn the number of said bump dectrodei in said second 
and third areas is larger than the number of said bump 
electrodes in said first area. 

1$. A seasicondBctor device according to daim 14 
wherein said sejKcondudor pellet has a rear surface oppo- 
site to said main surface, and whereia said rear surface of 
said sesnkcodnctct- pellet is exposed from said resin mem- 
ber 

If. A semiconductor device according to daim 14. 
wherein the number of said bump deetrodes in said second 
area is larger than the number of said bump eleettodesia said 
first area. 
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20, A aattleoadoetojc davico according to claim 
is, whareln aald 8«nicosdsctor pollot fea* a 
roar surface opposite to said mala surface and 
wharain said rear surface of said semiconductor 
pallet la exposed from said resin aanber. 

21. A semiconductor device according to daim 14. 
wherem said first electrode pads c&teod tJoog said first tad 
tecofid slits, respectively, said sccosd electrode pads exteod 
along said first sift, acd said third electrode pads extend 
along said second sllL wherein said first to third ek<*ode 

pads arc arnuigcd at a first pitch, respectively, wherein said 
bonding pads in said first and second slits arc arranged at a 
second pitch which is smaller than said first pitch, 
respectively, wherein said bonding wires in said first slit 
alternately connect said bonding pads in said first slit with 
said first and second electrode pads, and wherein said 
bonding wires in said second slit alternately connect said 
bonding pads in said second sHt with said first and third 
electrode pads. 
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22. (Amended) A semiconductor device comprising: 

a substrate , formed by glass fibers impregnated with eooxy resin, of a quadrilateral 
shape having first to fourth edges, said substrate having a first main surface, 
a second main surface opposite to said first main surface and first to fourth 
siits extending from said first main surface to said second main surface, said 
first to fourth siits respectively extending along said first to fourth edges and 
defining a first area of said substrate surrounded by said first to fourth slits 
and a second area of said substrate extending outside said first to fourth slits, 
said substrate having first electrode pads on said second main surface in said 
first area and second electrode pads on said second main surface in said 
second area; 

a semiconductor pellet having a main surface with semiconductor elements and 
bonding pads, said semiconductor peliet being mounted on said first main 
surface of substrate such thai said bonding pads are arranged in line with said 
first to fourth siits; 
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bonding wires extending through said first to fourth slits in said substrate and 
electrically connecting said bonding pads and said first and second electrode 
pads, respectively; 

a resin member sealing said semiconductor pellet and said bonding wires; and 
bump electrodes arranged on said second main surface of said substrate in said first 

and second areas and being electrically connected with said first and second 

electrode pads, 

wherein said bump electrodes in said second area are arranged to form a plurality of 
rows such that said plurality of rows are formed relative to one another to 
surround said first area of substrate. 
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23. A semiconductor device according to d&im 22. 
wherein said semiconductor peilet has a quadrilateral shape 
and has first to fourth edges, wherein said bonding pads are 
arranged in a peripheral portion of said main surface and 
extend along said first to fourth edges of said semiconductor 
pellet. 

24. A semiconductor device according to daim 23. 
wherein said semiconductor pellet is mounted on said first 
maia surface opposite to said first area, wherein said sub- 
strate has a larger size than mat of said semicooductor pdJet 
and wherein said bump electrodes in said second area are 
located outside said first to fourth edges of said semkoc; 
ductor pellet 

25. A semiconductor device according to daim 22. 
wherein said first and second electrode pads extending along 
said first to fourth sfits. respectively, and are arranged at a 
first pitch, wherein said bonding pads extend along said first 
and second electrode pads asd are ananged at a second pilch 
which is smaller man said first pitch, and wherein said 
bonding wires alternately connect said bonding pads with 
said first and second electrode pads. 
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26. (Twice Amended) A semiconductor device comprising : 

^ 8 semiconductor pellet o f a quadrilateral shape having bonding pads formed 

in a main surface thereof, said semiconductor pellet having a first pair of 
opp osed edges extending in a first direction and a second pair of op posed 
edges extending in a second direction which intersects said first direction. 
said bonding pads being arranged in said first direction to form a row of 
bonding pads: 

& a substrate, formed bv g lass fibers impregnated with eooxy re sin, having a 

first surface, a second surface opppsjtejg^sal d first surface, electrode pads 
formed on said second surface and a slit passing through said substrate from 
said first surface to said seco nd surface and extending in said first dire ction- 
said semiconductor oeiiet being disposed on said first surface of said 
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substrate such that said m ain surface of said semiconductor pellet is faced to 
said first surface of said s ubstrate and said row of bondi ng pads is arranged in 
said slit in a oiane view, s aid electrode pads including first electrode p ads 
arranged at one side of s aid slit and second electrode pa ds arranged at the 
other side of said slit in said second direction; 

— bonding wires, each e xtending from one of said bonding pads of said 
semiconductor pellet to pas s through said slit from sa id first surface of tha 
substrate to the second su rface of the substrate to electrically connecting said 
electrode pads of said substrate with said bonding pa ds of said 
semiconductor pellet via s aid slit, said bonding wires including first bonding 
wires connected to said first electro de pads and second bonding wires 
connected to said second electrode p ads; 

bump electrodes being di sposed on said second su rface of said substrate and 

being electric ally con nected to said electrode pads of said substrate , said 
bump electrodes includi ng first bump electrodes electrically connected to said 
first electrode pads an d arranged at said cne side of said slit an d samnri 
bump electrodes electric ally connected to said second electrode pads and 
arranged at the other side of said slit, said first and second bump electrodes 
being arranged to overla p with said semiconductor pellet in said plane view 
respectively: and 

i§) a resin sea ling bo dy sealing sa id bond ing wires and said main surface of said 

semiconductor pellet exposed from said slit. 
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ILs. A semiconductor device acc ording to claim 26. wherein 
said row of bonding pads is dispos ed at a substantially 
central area between said first p air of opposed edges of said 
semiconductor pellet. 

A semiconductor device acco rding to claim 26. wherein 
said semiconductor pellet has a recta ngular shape, and wh*r«in 
said first pair of opposed edges are con-espondlna to a pair 
of longer edges and said second pair of opposed edges are 
corresponding to a pair of shorter edges. 

29^ A semiconductor device according to claim 26, whereiq 
said slit is tapered so that ope ning on said second surface of 
substrate is greater than opening on said first surface of 
said substrate. 

20j. A semiconductor device according to claim 26. wherein 
said bump electrodes ar e formed of a Pb-Sn allov. 

CLAIM 31 (CANCELED) 
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32_=_ A semiconductor device according to claim 26, wherein 
said bonding wi res are formed of gold. 

Hi A semiconductor device according to cla^m 32. wherein 
said bonding wires are co nnected to said bonding p a ds and said 
electrptie pads by a bondin g method that utilizes ultrasonic 
vibration in com bination with thermo-compression. 

3i-!L A semiconductor device a ccording to claim 26, wherein 
said substrate has land portions and conductors formed between 
saifl land portions and said electrode pads, wherein width of 
each of said land porti ons is larger than that of each of said 
conductors, wherein said land portions, said conductors and 
said electrode pads are integrally formed with one anotfr * r rip 
Saj,d second surface, and wherein said bump electrodes 
arranged on said land portions. 
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IJU A semiconductor device according to claim 34, wherein 
said substrate is formed of a sinole layer structure that has 
conductors arranged only on said second surface of said 
substrate. 



ULl A semiconductor device according to claim 26. wherein a 
pitch of said e lectrodes pads in said first direction is 
greater than a pitch of s aid bonding pads in said first 
direction, 

1L. A semiconductor device ac cording to claim 26, wherein 
said substrate has a pe riphery which protrudes outwardly from 
said first and second pairs of opposed edges of said 
semiconductor p ellet, wherein said first surface of said 
periphery of said substr ate and said semiconductor pellet are 
sealed with a re sin sealing body, and wherein a rear surface 
of said semiconductor pell et opposite to said main surface is 
exposed from said resin sealing body. 



38_s. A semiconductor device according to claim 37. wherein 
said bump electrodes are arranged on said second surface of 
said substrate that over lap with said semiconductor pellet in 
said plane view and on said seco nd surface of substrate at 
said periphery. 
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39.-90. (Canceled) 

91 , (New) A semiconductor device comprising: 

LIjL a semiconductor pellet of a quadrilateral shape having bonding pads formed 

in a main surface thereof, said semiconductor peliet having a first pair of 
opposed edges extending In a first direction and a second pair of opposed 
edges extending in a second direction which intersects said first direction, 
said bonding pads being arranged in said first direction to form a row of 
bonding pads; 

(2) a substrate, formed of ? glass fiber impregnated with resin, having a first 
surface, a second surface opposite to said first surface, electrode pads 
formed on said second surface and a slit passing through said substrate from 
said first surface to said second surface and extending in said first direction, 
said semiconductor pellet being disposed on said first surface of said 
substrate such that said main surface of said semiconductor peliet is faced to 
said first surface of said substrate and said row of binding pads is arranged in 
said slit in a plane view, said electrode pads including first electrode pads 
arranged at one side of said slit and second electrode pads arranged at the 
other side of said slit in said second direction: 

(3) bonding wires electrically connecting said electrode pads of said substrate 
with said bonding pads of said semiconductor pellet via said slit, said bond ing 
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wires including first bonding wires connected to said first electrode pads and 
second bonding wires connected to said second electrode pads; 

(4) bump electrodes being disposed on said second surface of said substrate and 
being electrically connected to said electrode pads of said substrate, said 
blimp electrodes including first bump electrodes electrically connected to said 
first electrode pads and arranged at said one side of said silt and second 
bump electrodes electrically connected to said second electrode pads and 
arranged at the other Side of said slit, said first and second bump electrodes 
being arranged to overlap w ith said semiconductor pellet in said plane view 
respectively; and 

(5) a resin sealing body sealing said bonding wires and said main surface of said 
semiconductor pellet exposed from said slit 

92. (New) A semiconductor device according to claim 91, wherein said row of 
bonding pads is disposed at a subs tantially central area between said first pair 
of opposed edges of said semiconductor pellet 

93. (New) A semiconductor device according to claim 92, wherein said 
semiconductor pellet has a rectangular shape, and wherein said first pair of 
opposed edges are corresponding to a pair of longer edges and said second 
pair of opposed edges are corresponding to a pair of shorter edges. 
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94. (New) A semiconductor device according to claim 91. wherein said slit is tapered 
so that opening on said second surface of substrate is greater than opening 
on said first surface of said substrate. 



95, (New) A semiconductor device according to claim 91, wherein said bump 
electrodes are formed of a Pb-Sn alloy. 

96. (New) A semiconductor device comprising: 

(1) a semiconductor pellet of a q uadrilateral sh ape having bonding pads formed 
in a main surface thereof, said semiconductor pellet ha ving a firs t pair of 
opposed edges extending in a first direction and a second pair of opposed 
edges extending in a second direction which intersects said first direction, 
said bonding pads being arranged in said first direction; 

(2) a substrate, formed of a glass fiber impregnated with resin, having a first 
surface, a second surface opposite to said first s urface, elect rode pads 
formed on said second surface and a slit passing through said substrate from 
said first surface to said second surface and extending in said first direction, 
said semiconductor pellet being disposed on said first surface of said 
substrate such that said main surface of said semiconductor pellet is faced to 
said first surface of said sub st rate and said binding pads are arranged in said 
slit in a piane view, said electrode pads including first electrode pads arranged 
at one side of said slit and second electrode pads arranged at the other side 
of said slit in said second dire ction; 



« 
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(3) bonding wires electrically connecting said electrode pads of said substrate 
with said bonding pads of said semiconductor pellet via said slit, said bondin g 
wires including first bonding wires connected to said first electrode pads and 
second bonding wires connected to said second electrode pads; 

(4) bump electrodes being disposed on said second surface of said substrate and 
being electrically connected to said electrode pads of said substrate, said 
bump electrodes including first bump electrodes electrically connected to said 
first electrode pads and arranged at said one side of said slit and second 
bump electrodes electrically connected to said second electrode pads and 
arranged at the other side of said slit said first and second bump electrodes 
being arranged to overlap with said semiconductor pellet in said plane view 
respectively; and 

(5) a resin sealing body sealing said bonding wires and said main surface of said 
semiconductor peilet exposed from said slit. 

97. (New) A semiconductor device according to claim 96, wherein said bonding 

pads are disposed at a substantially central area between said first pair of 
opposed edoes of said semiconductor oeliet 

98. (New ) A semiconductor device according to claim 97, wherein said 

semiconductor pellet has a re ctangular shape, and wherein said first pair of 
opposed edges are corresponding to a pair of longer edges and said second 
pair of opposed edges are correspondin g to a pair of sh orter edges. 
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99. (New) A semiconductor device according to claim 96« wherein said slit is tapered 

so that opening on said second surface of substrate is greater than opening 
on said first surface of said substrate. 

100. (New) A semiconductor device according to ciaim 96, wherein said bump 

electrodes are formed of a Pb-Sn alloy. 

101. (New) A semiconductor dev ice ac cording to claim 98, wherein at least some of 

said bon ding pads extend in said first direction to form a row of bonding pads. 
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